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ABSTRACT. In this paper we define the Smarandache residuated lattice, 
Smarandache filter, Smarandache implicative filter and Smarandache posi- 
tive implicative filter, we obtain some related results. Then we determine 
relationships between Smarandache filters in Smarandache residuated lat- 


tices. 


1. INTRODUCTION AND PRELIMINARIES 


A Smarandache structure on a set A means a weak structure W on A such 
that there exists a proper subset B of A which is embedded with a strong 
structure S. In [3], Vasantha Kandasamy studied the concept of Smaran- 
dache groupoids, subgroupoids, ideal of groupoids and strong Bol groupoids 
and obtained many interesting results about them. It will be very interesting 
to study the Smarandache structure in this algebraic structures. Borumand 
Saeid, Ahadpanah and Torkzadeh defined the Smarandache structure in BL- 
algebra in [1]. It is clear that any BL-algebra is a residuated lattice. An 
BL-algebra is a weaker structure than residuated lattice then we can consider 


in any residuated lattice a weaker structure as BL-algebra [1]. 


Definition 1.1. [2] A residuated lattice is an algebra A=(A, A, V, ©, >, 0, 1) 
of type (2,2, 2,2,0,0) equipped with an order < satisfying the following 
(LR) (A, A, V,0, 1) is a bounded lattice, 
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(LR2) (A, ©, 1) is a commutative ordered monoid, 
(LR3) © and — form an adjoint pair, i.e. c< a> bSaOc < B, for all 
a,b,c € A. 


Theorem 1.2. [2] Every BL-algebra is a residuated lattice and any residuated 
lattice 1s an BL-algebra, if the following two identities holed 
(BLI4)aN\b=a0 (abd), 

(BL;) (a> b)V (b> a) = 1. 


2. SMARANDACHE FILTERS IN SMARANDACHE RESIDUATED LATTICE 


From now on L=(L, A, V,©, —, 0, 1) is a residuated lattice and B=(B, A, V, ©, > 


,0, 1) is an BL-algebra unless otherwise specified. 


Definition 2.1. A Smarandache B-residuated lattice defined to be a residu- 
ated lattice L in which there exists a proper subset B of L such that: 

(S|) 0,1 € Band |B |> 2, 

(S,) B is an BL-algebra under the operations of A. 


Definition 2.2. A nonempty subset F’ of L is called a Smarandache filter of 
L related to B (or briefly B-Smarandache filter of A ) if it satisfies: 

(Fi) 1eF, 

(Fo) ifee Frye Bandr oye F then ye F. 


Definition 2.3. A nonempty subset F of L is called a Smarandache implica- 
tive filter of L related to B (or briefly B-Smarandache implicative filter of L ) 
if it satisfies: 

(Ff) 1e F, 

(F3) ifze Fi z,ye€ Bandz-> ((a@ > y) 9 2) € F, thenzve F. 


Example 2.4. Let A = {0,a,b,c,1}. Then L is a BL- algebra with the fol- 


lowing tables: 


GeO. om ob oe A >!1|0 abel 
0/0 0 0 0 0 Oy ays “ee, och: a 
@ | 0; wae SO: 2a 7a @ |b ane de” 
b6|0 0 b b b bla at tii 
| 0 <a sb oe e CG "ae sae. ae A 
hy 0s ae. apy ~ae~ al da 0 aa ee 
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B = {0,c,1} is a BL-algebra which is properly contained in L, then F'1 = 
fly 2 = fare 1 PS = 4bsc Lh 4. {0c Po = 4 0, ber Po. = 
{0,a,c, 1}, F'7 = {0,a,b,c,1} are B-Smarandache filter and B-Smarandache 
implicative filter of L. 


Theorem 2.5. If F is a B-Smarandache implicative filter of L, then F is a 
B-Smarandache filter of L. 


Theorem 2.6. Let F' be nonempty subset of L. Then F is a B-Smarandache 
(implicative) filter of L if only and if QC F. 


Theorem 2.7. Let F' be nonempty subset of L, 0 € F and F Cc Q. Then F 
is not a B-Smarandache (implicative) filter of L. 


Example 2.8. In Example 2.4, Fs = {a,b,c, 1} is a B-Smarandache filter of 
L but is not a B-Smarandache implicative filter of L, since a > ((0 > c) > 
0)=be F,a€Fandc,0€ B but 0¢ F. 


Definition 2.9. A nonempty subset F' of LZ is called a Smarandache positive 
implicative filter of Z related to B (or briefly B-Smarandache positive implica- 
tive filter of B) if it satisfies: 

(Fi) 1eF, 

(Fy) ifz,y,zEeB,z>(t7y)e€ Fandz>72€F then zoye F. 


Example 2.10. In Example 2.4, Fl = {c, 1}, F2 = {a,c, 1}, F3 = {b,c,1}, F4= 
(Oe. 1}, HoH 0, 056. 1 6 = {06.1 l= {0.0, be rs = fa ho = 
{b, 1}, F10 = {a, b, 1} are B-Smarandache positive implicative filter of L. 


Theorem 2.11. Let F be nonempty subset of L. Then F' is a B-Smarandache 
positive implicative filter of L if only and if Q C F. 


Theorem 2.12. Let F be nonempty subset of L,0 € F and F CQ. Then F 


is not a B-Smarandache positive implicative filter of L. 


Theorem 2.13. Jf F is a B-Smarandache implicative filter of L, then F is a 


B-Smarandache positive implicative filter of L. 


Example 2.14. In Example 2.4, F = {b,1} is a B-Smarandache positive 
implicative filter of L but is not a B-Smarandache implicative filter of L, since 
1> ((e3 0) 9c) =1E F,1¢€F andc,0€ Bbutc¢ F. 
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Theorem 2.15. /f F is a B-Smarandache positive implicative filter of L which 
is contained in B, then F is a Q-Smarandache filter of L 


Example 2.16. In Example 2.4, F = {b,1} is a B-Smarandache positive 
implicative filter of L but is not a B-Smarandache filter of L, since b > c = 
le F,b€Fandce B butcé€ F. 


REFERENCES 


[1] A. Borumand Saeid, A. Ahadpanah and L. Torkzadeh , Smarandache BL-algebra , J. 
Applied logic 8(2010)253-261. 

[2] N. Galatos, P. Jipsen, T. Kowalski and H. Ono , Residueted Latticees, An Algebraic 
Glimpes at Submstractural Logic ,volume151 studies in Logics and the Foundations of 
Mathematics, Elsevier, 2007. 

[3] W. B. Vasantha Kandasamy, Smarandache Groupiods 
http://WWW.gallup.umn,edu/smarandache/groupiods.pdf. 

[4] Y.Zhu, Y.Xu, On filter theory of residuated latticees , Information Sciences, 
180(2010)3614-3632. 


b 


! DEPARTMENT OF MATHEMATICS, SCIENCE AND RESEARCH BRANCH, ISLAMIC AZAD 
UNIVERSITY, KERMAN, IRAN.. 
E-mail address: a_ahadpanah24@yahoo.com 


? DEPARTMENT OF MATHEMATICS, ISLAMIC AZAD UNIVERSITY,, KERMAN BRANCH, 
KERMAN, IRAN. 
E-mail address: 1torkzadeh@yahoo.com 


3 DEPARTMENT OF MATHEMATICS, SHAHID BAHONAR UNIVERSITY OF KERMAN, KER- 
MAN, IRAN. 


E-mail address: arsham@mail.uk.ac.ir 


